Infertility, a disorder of the reproductive system, is commonly linked to hormonal, pituitary, cervical, uterine, immunological or psychological factors. Besides these factors, it can also be idiopathic or unexplained. Hence, there is a need for more research to unravel the causes of the unexplained infertility. This work aimed at finding out whether there is any relationship between ABO blood group system and female infertility. The study design was cross-sectional. Three hundred women between 18 and 40 years attending fertility clinic at the University of Calabar Teaching Hospital, Calabar between 2011 and 2012 were recruited for this study. Serum progesterone, prolactin, follicle stimulating hormone (FSH), luteinizing hormone (LH) and estradiol were determined using Enzyme linked immunosorbent assay (ELISA) while ABO blood grouping was determined using the tube method. Statistical analysis was done using SPSS version 18. The confidence level was set at 95% where p-value less than 0.05 was considered statistically significant. The mean age of the women was 30.65 ± 5.47 years and the percentage distributions of the blood groups among the women were as follows: 24% A, 12% B, 4% AB and 60% O. The mean FSH levels of blood groups A and O individuals were significantly higher (p<0.05) than that of groups B. However, there was no significant difference (p>0.05) in the mean levels of progesterone, prolactin, LH and estradiol in the respective groups. From this study, 38% of the population had increased levels of progesterone, 58% and 18.7% had elevated prolactin and FSH levels respectively while 11.33% and 43.3% had reduced levels of LH and estradiol levels respectively. Though, there was high prevalence of hyperprolactinemia observed in this study, there was no strong association between ABO blood group and female infertility but, the increased FSH levels observed in blood groups A and O may be a potential link between blood group and infertility and therefore may be beneficial for further study.
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Introduction

Materials and methods
Study design and subject selection
The design of the study was cross-sectional. A total of three hundred women participated in this study. The participants were consecutively recruited from women of reproductive age (18-40 years) attending the fertility clinic at University of Calabar Teaching Hospital (UCTH), Calabar in Southern Nigeria. All the subjects were infertile and any subject above forty years of age was excluded. Ethical approval was obtained from the Ethics committee of the University of Calabar Teaching Hospital, Calabar (RP/REC/2015/311). The purpose and nature of the research was explained to the participants and informed consent was obtained from them.
Sample size calculation
The number of samples used in this research was determined using the Leslie Kish formula [14] where N = desired sample size Zα = the α level of the coefficient interval at 95% 
Sample collection
On the 21 st day of their menstrual cycle, four milliliters (4 ml) of blood were aseptically collected from each subject into a plain container and allowed to clot at room temperature. The samples were spun at 3000 rpm for 10 minutes. The supernatant sera were then harvested into clean specimen containers and labeled accordingly. The sera were stored frozen at 4⁰C until needed for assay of the hormonal parameters. Some of the serum and cells were used immediately for serum and cell grouping respectively.
Estimation of hormones and ABO blood group determination
Serum progesterone, prolactin, follicle stimulating hormone (FSH), luteinizing hormone (LH) and estradiol were analyzed using Enzyme Linked Immunosorbent Assay (ELISA) kits obtained from Syntron Bioresearch Incorporated Carlsbad, California. The analyses were carried out using the 
Statistical analysis
This was done using the PAWS 18, a statistical package from SPSS Inc, Chicago, USA. The results were expressed as Mean ± SEM. The data was analyzed using one way analysis of variance (ANOVA) and the significance level was set at 95% confidence interval where p-value less than 0.05 (p<0.05) was considered as statistically significant. Table 1 shows the distribution of ABO blood group. Among the 300 female subjects used for this study, 73(24%) had blood group A, 36(12%) had blood group B, 11(4%) had blood group AB while 180 (60%) had blood group O. There was no significant differences (p<0.05) in the mean age of the subjects in the respective blood groups. A comparison of the mean serum values of the hormones; progesterone, prolactin, luteinizing hormone (LH), follicle stimulating hormone (FSH) and estradiol of the blood groups A, B, AB and O showed that the mean FSH levels of subjects with blood groups O and A were significantly higher (p<0.05) than those with blood group B ( Table 1 and Table 2 ) while there was no significant difference (p>0.05) in the mean serum levels of progesterone, prolactin, LH and estradiol of the different blood groups. Table 3 shows the percentage distribution of the different hormones of the subjects with different blood groups within normal, above normal and below normal reference limits. More than 22% of blood group O subjects had elevated FSH levels while 50% had reduced estradiol levels. Hyperprolactinemia was observed across all the groups with group B having the highest distribution (69%) and group A with the lowest (55%). A reduction in the LH levels was also observed in more than 45% of each group. Table 4 shows the percentage distribution of hormones in the sample population. Thirty eight percent (38%) of the total population had increased progesterone levels though more than 50% had normal progesterone levels. Fifty eight percent (58%) had elevated prolactin levels in the study. Low levels of estradiol were observed in 43.3% of the study population while 18.7% and 53.3% had increased levels of FSH and LH respectively. (9) Prolactin ( 
Results
Discussion
Female fertility is controlled by the hypothalamuspituitary-ovarian-axis [15] . In this research work, the luteal phase (21 st day of menstrual cycle) levels of the gonadotrophic pituitary and ovarian hormones were measured in three hundred (300) female subjects to investigate a relationship between ABO blood group system and female fertility. The distribution of ABO blood group among them showed that 73(24%) had blood group A, 36(12%) had blood group B, 11(4%) had blood group AB while 180 (60%) had blood group O.
From the study, up to 85.3 % of the subjects had one or two or more hormonal abnormalities while 14.7% had no observable hormonal abnormalities. This agrees with the findings of Korhonen et al who reported over 90% hormonal abnormality in women and are under hormone supplementation therapy [16] . Also, there was no significant variation (p<0.05) in the mean serum levels of the hormones (progesterone, prolactin, LH, FSH and estradiol) among the different groups. However, the mean FSH levels of blood groups O and A were significantly higher than that of blood groups . Although the exact mechanisms that tie blood type to ovarian reserve and infertility are unclear, the possibilities that glycosyltransferases may play an important role in ovarian function or that the presence of a gene that co-segregates with DOR, are both enticing and constitute an area for further investigations [11] . In summary, from this study, 38% of the sample population had reduced levels of progesterone, suggestive of anovulation and amenorrhea. 58% had elevated prolactin level while 53.3% had reduced levels of LH which is seen in the cases of hyperprolactinemia and 45.3% had depressed estradiol levels.
Conclusion
Though, a high prevalence of hyperprolactinemia among the infertile women was observed, a strong evidence of relationship between female infertility and ABO blood group system was not established from this study but, the increased FSH levels observed in blood groups A and O may be a potential link between blood group and infertility and therefore may require further study.
Limitation of the study
In our study, day 21 of the participants' menstrual cycle was considered as all of them came to the clinic for luteal function assessment. Those for ovarian reserve function that came to the clinic on day 2 or 3 were few in number and were excluded from the study in order to maintain uniformity and obtain a larger sample size. We recommend that further studies be carried out, with hormonal profile on day 2 or day 3 of the participants' menstrual cycle taken into consideration.
